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Cover Sheet
Revision Sheets Lt
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1.0 Purpose 1
1.1 Assumptions 1
1.2 Sources of Data/References 2=-3
, 4L1,5-10 Iz
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1.4 Conclusion /-7 13
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Assumption Form
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BEPC-2706 Rev. 8/86 (ED-69)

CALC.NO. ‘ REV.NO.

SECTION 1.0: PURPOSE

pipe support configuration at the Watts Bar Project per current
design requirements. :

SECTION 1.1: ASSUMPTIONS

calculation.
1. Coefficient of friction () = 0.3 (steelion steel) (UNO)

2. Concrete strength (f'c) = 3000 PSI (UNO)

are as follows:

A. Yield stress of steel:
Fy = 36.0 KSI (UNO)

B. Modulus of elasticity of steel:
E = 29,000 KSI (UNO)

c. Shear modulus of elasticity of steel:
G = 11,000 KSI (UNO)

B , SHEET NO.
20652 47A4370l007 1 1
[ ORIGINATOR DATE CHECKED DATE ,

The purpose of this calculation is to establish the adequacy of the

Assumptions are as noted below and/or as noted in the body of the

3. All carbon steel items (including tube) material properties

¢
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ORIGINATOR | DATE | CHECKER

'CALCULATION SHE

DATE
L LR P 7 |
JOB NO. CALC.NO. REV.NO. |SHEETNO. :
0652 47443701007 9 5
RIGINATOR DATE CHECKED DATE
. /
VA A 22390 (7. Brsolo 2/24/90
SECTION 1.2 SOURCES OF DATA/REFERENCES [REV.NO. OEG'NATOR D/ATE CHECKER IDATE
3 . 77 “ s. 7
X 1. Load data sheets per Attachmdpi Al ?/)/ ‘4; 9&%@ éﬁ”
X 2. Pipe Support configuration data per attachment B.
X 3. Piping Analysis Calc. No. N3 -J4 - 024 . Rev. /2|5
Jt. No. L 15 .
X 4. WB-DC-40-31.9, Rev. 10, "Criteria for Design of Piping
Supports and Supplemental Steel in Category I Structures".
X 5. WBEP 5.40, Rev. 3, and 5.40C, Rev. 0, "Procedure for Design
of Supports for Category I Piping".
X 6. Watts Bar Pipe Support Design Manual, Vol. 1 & 2, Rev..G.I\Z
X 7. Pipe Support Load Capacity Data Sheets Manual Revision 2.
(RIMS No. B26 '89 1228 103)
N/A 8. TVA Civil Design Standard DS-Cl1.7.1, Rev. 4, "General
Anchorage to Concrete".
N/A 9. TVA General Construction Spec. G-32, Rev. 13, "Bolt Anchors
Set in Hardened Concrete".
X 10. TVA Specific construction Spec. N3C-912, Rev. 5, "Support and
Installation of Piping Systems in Category I Structures".
N/A 11, civil Design Standard DS-Cl1.6.14, Rev. 0, "Design of Unistrut
and B-Line Clamps for Piping and Tubing." :
X 12. AISC Manual, 7th Edition, Feb. 1969 with Supplements 1, 2,
and 3.
X 13. AISC Manual, 8th Edition, (for member dimensions and
properties only).
N/A 14. 47A053-10 Pipe Strap Calculation Rev. 3
(RIMS No. B41 '88 0427 803). '
N/A 15. AWS D1.1-81.
X - 16. Blodgett, "Design of Welded Structures", 1966.
X __17. WBEP 5.55C, Rev. @7 "Reconciliation of HAAUP Walkdown Data".5

GA-2706 Rev. 9/89

TSR

&




10
"

12

13

14

17
18

19

21
22

23
24

25

27

30

31

35

CALCULATION SHEET

JOBNO. . - CALC. NO. REV.NO. |[SHEETNO.

20652 47443701007 1 3
ORIGINATOR DATE ) CHECKED DATE
V. B, /é\fr// _2-24-90 M. Brsela 2/24/50

SECTION 1.2: SOURCES_OF DATA/REFERENCES (Continued)

DATE

REV. NO.| ORIGINATOR E
X_ 18. Computer Programs SR

Z P SN Vet | oot

— _ BASEPLATE II, Version —

X __ IAP, Version |

REV. NO. | ORIGINATOR | DATE | CHECKER

DATE

7.

__— CONAN, Version -— 3 /'”m/ '% o
X__ ME150, FAPPS, Version _g. = ’ ‘

—__ MEO035, BASEPLATE, Version _—

— _ Other (Specify) _—

2 _ 19. QIR CEB-WBN-88-002 R4 (RIMS No. B26 89 0922 101)

Building Seismic Response Spectra and DBA Spectra for PAID

Documents

X __20. Qualification for Use of E70 Electrode for Welds at WBNP

(Ref. RIMS No. B26 881109021)

N/A_ 21. Civil Design Guide, DG-C1.6.10, Rev. 0, "Design of Steel

Members for lLocal Stresses".

N/A_ 22. Civil Pipe Support Calculation N3-PS-002, Analysis for
Concrete Bearing Stress check. RIMS # B26'89 0913 153

x 23. QIR-CEB-WBN-89-_25/ "Footprint Load Transmittal"
N/A_ 24. Other -
SECTION 1.3: CALCULATIONS (follows) 6-2- 30

Based on a review of DCDTs;ffeport #6140} dated—*—+6—%5- , are there|3

any open documents (ECN, DCN, etc.) applicable to this calculation?
X__Yes (See - for listing)
_X~ No DN POSI44 R, Ve hracr oy SuPPerT Cxic.

Are there any non-generic HAAUP Open Items (i.e., CAQR's, PIR's, NCR's,
SCN's, SCR's) against this support? (Exclude Construction Open Items)

— Yes (See next sheet for listing)
X _No

Note: For the resolution of generic open documents associated with the

HAAUP program and related stress problem, see Block #8 of the DCN
package cover sheet.

GA-2706 Rev. 8/t
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JOBNO. CALC. NO. REV.NO. |SHEETNO.

20652 474 43270/)007 } 4

ORIGINATOR 0/ DATE CHECKED DATE

1]
v. D, AL 2-23 -4 M. Brsn /o 2 /24/90

Section 1.3: (continued)

STRESS ANALYSIS LOADS AND MOVEMENTS: (* REF. NO. 1)

* FORCES (LBS) - CALC DESIGN| *MOVEMENTS (IN)
DIR LOADS (LBS)
NORMAL UPSET EMERG. FAULTED , THER MAX

o-02 |6-293

- ) . /\\0'06‘/ —0‘383

M 0 — - - Govere N iV G 0267 |.033

- 1729 P - - LoAd IS —0.048 |=0117

+ \ // NO’QMA—L 0-'007 0-279

7 Lo AD

- — — 0-~030 030!

‘ COMMENTS : THI 5 /s A I/ZW/}\/@ SUPPOR T

CONSIDER FRICTION LOADING: (REF§_F ) —YES (SEE BELOW) N/A ( sAR/wE )

o

CONSIDER S.W.E. (REF#_ 9 ): _““YES (SEE BELOW) — NO (SEE COMMENTS)

y ACTUAL PERK AccereehTion (& 17.5 HZ .
X = 2-67 Y =!'Y973 2= 2-¢g7 ISTAKEN B EL. 842 Fore Ty . ( con'T. £Los)
»| Based on L— Peak Acceleration @@ =" Actual Acceleration

CHECK GAPS (REF. #_/0 ): _"YES (SEE BELOW) _—N/A (__SPR/NG Surmny )

DOES TOTAL GAP IN ANY RESTRAINED DIRECTION EXCEED N3C-912 REQUIREMENTS
— YES (SEE COMMENTS BELOW) — NO (THEREFORE OK)

CALCULATION ANALYSIS APPROACH (SEE BELOW): ““ APPLICABLE —N/A

FAULTED LOADS OR LOADS GREATER THAN FAULTED LOADS WILL BE USED WITH
NORMAL CONDITION ALLOWABLES. (CONSERVATIVE) UNLESS OTHERWISE NOTED.

COMMENTS:

GA-2706 Rov. /a9
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JOB NO.

CALC. NO. REV.NO. |SHEETNO.
20652 47A 45101 0077 Z 4,
RIGINATOR DATE CHECKED DATE
£ SN 4-19-4° c. “4-20-70

SUPPORT LOAD COMPARISON SHEET The purpose of this sheet 1is to document

the acceptance of previously performed calc's (per attached sheets) based

on revised loads.

A. LQAD COMPARISON BETWEEN
RESTR. OPER. DESIGN|REVISE LOAD
TYPE & COND. - LOAD LOAD RATIO REMARK
DIR. (LB) (LB) (REV/DES)
SPRING HANGER . NEW
NORM. -17729 |-1729 / Mof:ﬂrs/\ru-. ALMOST_SAME
AsoLD Mov'T
FAULT 7 by = 2(;7/-— 048 (o:.D)
Z
4 MAX = " ]
NORM. / b\—l{-.- !»DB4/-—-H8’<N&34
7 . T
UPSET \ % AY: 10033 /—-117 (oLD)
FAULT ><
NORM. / \
|UPSET / \
FAULT
Results: __ Load Increase (Continuation Sht. Req'd.)
¥ ¥ Load Decrease (OK)
: % SEE REMARKS
B. MOVEMENT EVALUATION FOR REVISED HANGER MOVEMENT.
1. FRICTION ¥ Not Applicable
— Applicable (Explain)
2. GAPS V" Not Applicable Acceptable
3. SWING ANGLE - —  Not Applicable \/ Acceptable

4. SPRINGS/SNUBBER —

SETTINGS

Not Applicable

e Acceptable

EVIEW/COMPARISON RESULT: Revision _/!
as been reviewed and found to be acceptable.

calculation as shown on succeeding sheets need not be revised to
incorporate the revised loads and movements since sufficient margins

exist.

of the stress hanger guidance
Previous pipe support
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CALC.NO. REV.NO. SHEET NO.
20652 47A4370/ 007 ‘ / 5
ORIGINATOR DATE CHECKED DATE
v b.AtS 2-23- 90 | prsmle - Zhalgp
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STATICALLY  DIY7TRIBUTED

; en e PRV,
SECTION 1.3: (Continued) %°7% 70

417291); ,
NoRTH EBST . SPRINE QuALfF/'(/)T/'NgaééL Y. I-‘ aa §
. ) l\; Al

89446 (CNvaTH €RST)
Variable Spring Calculation (Based on one Spring)

Spring Part No_ VS /-4 , Size__9 Spring Rate(K) = 308 #/in.,
Design Load (DL) 899 . 4 : , Lower Component Weight (WL) = ~ — ,
Max. Movement (AQAMax.) = +(.023in.,-o:'7, Thermal Movement (Mvt.)= v.267in.
Spring Working Range__ 587 4 To 253 i - 0048
Spring Total Range 434 4 To lo// - #

When Mvt. is up: " applicable — Not Applicable
. - . [ REF - & -DETIK Top.
Check Spring Working Range: o/aiww,,g St Colp SETTinG
Hot Load (HL) = DL + WL = _899-0  1bs. o gl 04
Cold Load (CL) = HL + (K x Mvt.) = _ 23/ 1bs. | = Ty x 1e0z8.€%
Check Spring Total Range (Top-Out or Bottom=Out): | wwicw is wiwm in£/0y.
Max. Load = CL =[K x (- AMax)]= __ 429 % 1bs. |. gx/s7.ccL. USED %
Min. Load = CL -[K x (+ A Max)]= 585 _#* lbs. CHECKING SPRING .
When Mvt. is down: L— Applicable — Not Applicable
Check Spring Working Range: ' ofy CHANEE In €.
Hot Load (HL) = DL + WL = 899 1bs. * qo3-88¢
Cold Load (CL) = HL - (K x Mvt.) = 884 lbs. T ey 1lef
Check Spring Total Range (Top-Out or Bottom-Out): T 208, < 107
Max. Load = CL -[K x (- A Max)])= 9349 ¥ lbs.
Min. Load = CL -[K x (+ .A Max)]= 585 * lbs.
Check Spring Variability
Variability = _ (Mvt.) (K) =0267x308x100 = 8 -4 %
HL 981
Conclusion:
Spring Variability < 25% “~ Yes (OK) No (N.G.)
Spring Within Working Range Yes (OK)  NO (See Below) 4

Spring Within Total Range " Yes (OK) : No (N.G.)

Comments: ¥ -CHECK Max. Loapsc.t —[kx-amm] = 03~ (208 x~0-117] = 939 b
Min,. LohAp =C L. *[RX+BmMAr]z 903~[308x1-033 7= 585 [7

A = SPRING EXCEERS Hriou. BY 2 b 'V LowER  wWoREine
RANG € « How/ EVER  SPRING HAS  ToTAL RAVEE wwith Lol R
Sine HRuinG PLENTY 0F LoADd RANGE AVAILARLE e, Srec EPT A LE

TR

-
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~CALCULATION SHEET

BERC.2706 Rev. 8/86 (ED4D)

o. CALC.NO. . REV.NO. |SHEETNO.
: ' "/ 00 / .
20652 4744370/ 007 a
QORIGINATOR DATE CHECKED . DATE

Y. 9. /Z/a/ 2-23-90 I/ ' ___2/”24/90
1 .
2|SECTION 1.3: (Continued)
3| SoutWwesr sPrRiNG  QuALIFICATION .

4« |Variable Spring Calculation (Based on one Spring)
s Spring Part No_ VS / - A , Size__9 _ Spring Rate(K) = 30 & #/:m
6 Design Load (DL) . 830 , Lower Component Weight (WL) = ,

Max. Movement (AMax.) = + |o33in.,=o.17, Thermal Movement (Mvt. y=o2¢71in.
7| |spring Working Range__ 587 i To 953 % 0048
g| |Spring Total Range 434 ¢ To _/o// 4
9
10 |When Mvt. is up: \/Applicable — Not Applicable
| |Check Spring Working Range: )
12| |Hot Load (HL) = DL + WL = _383 0 1bs. Yo CHAEE

Cold Load (CL) = HL + (K X Mvt.) = 212 1bs. C(oc s Se77/2/4
13 Check Spring Total Range (Top-Out or Bottom-Out) = 912 —Fo3 Koo = oy

Max. Load = CL -[K x (- A Max)]= 939 lbs. Go3

‘ Min. Load = CL ~[K x (+ A Max)]= S8.5 lbs..w“m”. c.r <0/f(/
16 . v . : .
- When Mvt. is down: Applicable — Not Applicable
1| {Check Spring Working Range: Yo HAN GE M C.S.

Hot Load (HL) = DL + WL = 830 1bs." = fo2-8i1s X 100247
®| |cold Load (CL) = HL - (K x Mvt.) = __8/5 . 1bs. 1o %
20 Check Spring Total Range (Top-Out or Bottom-Out): WS CH 1L LETS THAN [y,

Max. Load = CL ~[K x (- A Max)]= 7319 1bs.

#| |Min. Load = CL -[K x (+ .A Max)]= 585 1bs. .\ Ufc ExifT. .5
22
23| check Spring Variability
24
®| |variability = _(Mvt.) (K) £27%38x100 = g. 4 %
26 HL 781
~ ?|conclusion:
2 |Spring Variability < 25% _“ Yes (OK) No (N.G.)
2 Spring Within Working Range ___ Yes (OK) " No (See Below)
ISpring W:.thm Total Range _~ Yes (OK) = No (N.G.)
- 30 -
a1 Comments: SEE _No7E ON  SHT., £
IS | ~ -
Swine ANELE CHECk - RinDilG Awite = Sin | [Amix e | = Sin‘T/"'E".//épé._i} 4
S 0 3%7° <L s5°
SUTHG MNGLE = ). ’[—AM/\"X/K c 7 —g,,\’[o 383/4¢- ‘j
R = O« 4-7 < 5"

U, EFFECT  puc To  SwidG  ANELE I5 Tw TETTETANT
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JOBNO. CALC. NO. REV. NO. SHEET NO.
20652 4744370/ 007 o 7
ORIGINATOR p‘/g/ DATE CHECKED DATE '
/
2-23-90 1. Arsala 27/2‘77/70
SECZ/ON~ 1:3(cont'n) - | o
[ T >IL ‘
o - ’ i ’ . 5/ /I ' A”:
o e 29.375 | ol 2
- | | P
|, ? ' Dﬁ,ir is tH |57f CoNfEﬂVHT/Vg
I ADO® 2l ARO | .
* % i
29. 44
‘LEGEND
¢~ ToinT. . \
AR , (o, 0, 0)
O- ParT /
Q“ Section - Vot :
KL
FAapps MATH ModEL,
Memgere . 1-2 - TS &X4xYq
MEMBER - 3 = TS 3 x3 xla
NOTE _
TWO TODENTICAL FRAMES  ARE INVOLVED iN THIS (ALC. AND
As som ARE SIMILAR FRAMES onlY ONE if QUALIFIED FoR BTH
F/@ﬁmgf I ' oy Yo '
TH/.: SureorT /Iﬁfpﬂ//\/:f Iuﬁﬁ0/€7 /97\/0 /5 OA/LV quf}L/F/a)
8| Ffor  D.L. (NoRmAL, Cond.) . - - RS
- AU ARE e ,
L SIW B LofDs I BASED of  Acrub Renk  geckiernation
~ Ar Ec-84¢2" o d Acrumi Freguencty oF Frpme. (see si7 9)
o— ) i 17
R IAP. tvALUARTION SEE ATTACHMENT - F
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_Secrion _1:3 (Con7D ).

o - | ) N

CALC. NO. . REV. NO. SHEET NO.
20652, . 47A43701007 T
ORIGINATOR DATE y CHECKED ’ DATE
Y. /D/p\/[?j 2-23 - 90 7. Avso/m 2/24/%90

o /{cTuA—L Fore ?EI '/'}AT' J‘OI.\A/fA 3 4’ Jor~ny. 4 ,”F'o'/Q
__ WELD AvAZYSIS AND PLare QuALl £icarion/
SHodL ) /16»\/6’ BEEN ée‘;oW?;b . HowAé’Vé'Z From
L RESULTS  oF WED Per  FArps ourPYT
Plewry oF maRGIw ExXILrSs L EFFECY  wWiee BE

I SrenT Frean T

RQuaLiricarion  of g'¢ x 1" sk pipre T (Ml Reux PLA7E )

ConSe€RVATIVELY  ConsIDER Werd krce fr @

JoiNT =3 of mem. 2. Aud  lowsiver A DisST. Freom
[ From  FAPOS our2yr. ) '

!

Frce oF 1" plare weives £ Scv To  Face oF TS 3x3 -

Frem A77Acer. # B Aab ConSIDERING 17 STRIP oF
PeaTE Ao (ANTILEVER To (HETK  PLATE S7RESS. py
SHow A/ BELoW. -

] 5 e o 71

Momen7 (2 Fice oF TS = 0.586X3
| 758 ink.

)
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__CALCULATION SHEET

JOB NO.
20652

CALC. NO.
4744370lo07

REV.NO. |SHEETNO.

) g

ORIGINATOR p\M DATE , CHECKED
2-23-90 '/‘7-/4"‘51*\—/&

DATE

2/24/%90

N_1-3 (e °7J7 D, )

CHffk Frequency
s F@?T._m_grffﬁf 0U7””T [A’/r/)rcl-/ Ej T

i

M2 ze01277 " @) ot 4 of sz )

- FreQueENnCY = 313 I/TX o

— 313 ! = 17.29 Ha,
YV 003277

J.ouse Peak AeccLerRrAT/on VALUE (@ 1726 Hg

(° ec. 842 . ¢ (For  HorizonTAl pik.)

i

Ax?/—_ 1S X178 = 2-67 ?g Az,

MAx. By = 00008 @ TT M.

. - e . 1
Frequency = 5-13\) N
S - By

e e .. . . 000098,

e UJSE /’rcnmz /}Tc&’l.é‘”fef?‘f/a/\/ 2%4

J

- 2-67

Ccon$:)

= 3. ;3'\fr\‘ . 7773 Hz .> 32 Ha

VALUE B

. ) —— :--._AGM_Q..M . ~ — e
- ;_,.__.,*_/}yﬁ_;5_,‘__~___',ﬂ__fr_ 73 = 1 7) :
s c[;}/f/pmuw DL CoF Sreuctume.

GA-2706 Rev. 9/89
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BEPRC.2706 Rov. 8/86 (ED-SP)

" CALCULATION SHEET

CALC. NO.

4744370/e07

REV.NO. - | SHEETRNO. -

/ Jo

20652
ORIGINATOR J DATE CHECKED DATE
) .
y. 2, /ﬂp/ 2-23-70 M. Arsoe/o 2/24/90
Section 1.3: (Continued) WEVRG T ORGINATOR | DATE

EVALUATE STD. COMPONENTS:

(UNITS - INCHES/LBS.)

CHECKER §DATE

3 | F %7/ %ss

S Kad 6@@;

ITEM |PART | ALLOWABLE DESIGN |OK/
NO. |NO. |SIZE |DESCRIPTION| LOADS LOADS NG |REF#
4 11334 5/3”</> RoD NORMAL = [&Il0 899 lo.k| 7
UPSET = N/A
FAULTED = N/p
ITEM |PART ALLOWABLE DESIGN |OK/
NO. (NO. |[SIZE |DESCRIPTION| LOADS LOADS NG |REF#
Y LED EVE = | o 5. Je
5 24 | EpplWe 2L, |NORMAL = / 8 899 |o *
UPSET =
FAULTED =
ITEM |PART ALLOWABLE DESIGN |OK/
NO. |NO. |SIZE |DESCRIPTION| LOADS LOADS NG |REF§
G | — | 87| Proern coaygVoRMAL = 27,4 | /779 |ox| #/
UPSET = 7, 4 — —_ | -
FAULTED = /4 Jog — -] —
ITEM |PART : ALLOWABLE DESIGN ;ngu/”/’/’
NO. |NO. [SIZE |DESCRIPTION| LOADS | LOADS— |NG |REF#
§9§§ALa=”””,
UPSET =
//
—| FAULTED =
COMMENTS ; * - THIS I7er HAS SAME DIA., of Rod A B.P.132 4

Rpp . . UWIE SAme  ALlowhpLE Ars

B -P. PART No. 133 A




o

_“CALCULATION SHEET

-
R ol
@

JOB NOQ. CALC. NO. REV. NO. SHEET NO.
20652 ’ 444737 01007 ' 2 T
ORIGINATOR DATE CHECKED : DATE
PSeNn 4-20- 9o C. hefhe H-20-9

s woN

4]

16
17
18
19
20
21

22

23
24
25

26
27
28

30

31

SECTION 1.4 CONCIUSION

REV.NO. ] ORIGINATOR | DATE | CHECKER JDATE

FGof | %eth S SKadd o, |

3
Based on the detailed calculations peﬁﬁdrme forx.thel supgaxt
configuration shown on the design documents attached, the
following has been concluded:

V/A. Support meets current criteria requirements

~ B. Support meets current criteria requirements with

proposed modification.

NOTE: The following open iteﬁ(s) have been addressed in the
preceeding detailed calculation per WBEP 5.55C
(See Attachment #_~ ).
=74 - HAAVP—002-007 1S clos€D.

T#15 chlecutrrios SRS BEEK FEvrsery ArD 77

ArzolsE corvceusions EEEtarr’s Vktet?)

GA2708 Fav VER

i

yrvegErers
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_CALCULATION SHEET

JOB NO. — CALC. NO. REV. NO. _ SHEET NO.
20652 ATAADTO 227 3 )2
ORIGINATOR DATE CHECKED DATE

M:'M 6-2/-70 | S ghede (-21-90

Section 1.4 (Continued)

CONCLUSION!?

This support calculation has been subsequently evaluated for the
loads and movements per rev. \Z. of the stress calculation

(reference sheet. _A3 ).

The calculation has been reviewed

for overall compliance with the requirements of the applicable

Load increase factor= /.9
1. Member stresses

2. Deflection

3. Weld stresses

4. Anchor bolt loads

5. Base plate stresses

6. Standard component allowables and settings
7. Piping attachments welds and local stresses

8. All other applicable requirements of the criteria

| criteria with emphasis on the following key attributes:

N
»

SRRE OB @

Based upon the above evaluation, the support meets the current
criteria requirement. The documentation of the above evaluation

has been issued with the rev.

of the stress calculation.

GA-2708 Rev. /89




CLASS ’s'r PROCESSOR JSN = AOWL 90/04/0 8.52.53. PAGE 103
PLANT : WATTS_ BAR UNI NIT 1

PIPING SYSTEM : RHR SPRAY A SHEET 1 OF 2

NODE NAME _ : [L15 ANALYSIS PROBLEM : N3-74-02A

SUPPORT DIR : Y 1SOMETRIC DRAWING : B-47W432-205 SHT 2 REV RQ
SUPPORT TYPE: V§ SUPPORT ID : 47A437-1-7

DESIGN TRAVEL + 1.03 IN

DESIGN TRAVET, f—g ~.11 1IN =
LUG DESIGN LOAD 1729°'L LUG ALLOW STRESS = 16998 PSI

MAX PIPE MOVEMENT (IN;)Z THERMAL, PIPE MOVEMENT (IN.),
+) .293  1.032 "T375 +;'"76':[6 "Tl268 o007
-) -.387 ~.118 -.299 ({-) -~.054 -.049 -.024
LOA LOAD (LB
CASE (LB)
....................... ,
DW -1729
LOADING CONDITION LOAD (LB )
+ - SUPPORT LOAD COMBINATIONS
~1729 VSALL =DW

NORMAL 0

Auachment.No._...A A o
Calc. No..4/Ad>7O10 57— Rev. 2

Sheet No. Al - F——ppr , <
' OR| DATE CHECKER IDATE |
. _DATE ATE
3 _"ﬁ E : ‘ /Iz’ép S‘M ‘/2//%

VLv&jw‘d\¢CTj

|

SLA3WS




CLASS ‘S’P PROCESSOR JSN = AOWL 90/04/0.08 «52.53., PAGE 104 .

PLANT ¢ WATTS BAR UNIT : UNIT 1
FIPING SYSTEM : RHR SPRAY A . SHEET 2 OF "2
SUPEORY Brr | F1O TSOHERRECTERRATNG © N237833%%0s sur 2 mev mo
2 : . = -
SUPPORT TYPE: VS SUPPORT ID ! 47A437-1~7
CODE LUG
CODE PIPE LUG ALLOWABLE
STRESS STRESS A STRESS
EQUATION (PSI) LB (PSI) LUG LOAD COMBINATIONS
8 1301 1729 16998 VSALL =Dw
LoU 1940 1729 20019 VSALI, =DW
SE 2034 1729 30905 VSALL =DW
9F 4309 1729 39610 VSALL =DW
L10 10155 1729 17919 VSALL =DW
L11 11457 1729 34917 VSALL =DW
25Y 14384 1729 40615 VSALIL =DW \
L10A 0 1729 26399 VSALL =DW
TESTS 1301 1729 20658 VSALL =DW
L10T 8868 1729 19206 VSALL =DW
L1117 10170 1729 36204 VSALL =DW

I Attachment No. . A
Cale. No.. 47443701007 Rev. Z

Shest No. Al BE——f ' 3

Fvw CHTGR | oAre d*ECKER DATE ] o
N R 0w e B |

i Vv
i H
o

o i b It A 2T KRR s e iT ¥ A & Bl e ases




‘SS 2 POST PROCESSOR JSN = ARTZ 90/06/ 7.42.42. PAGE 104

NT ¢ WATTS BAR UNI NIT 1
PING SYSTEM : RHR SPRAY A

SHEE 1 OF 2
NODE NAME : L15

ANALYSIS PROBLEM : N3-74-02A
SUPPORT DIR : Y ISOMETRIC DRAWING : 47W432-205 SHT 2 REV RO
SUPPORT TYPE: VS SUPPORT ID ¢ 47A437-1-7
DESIGN TRAVEL + 1.03 IN
DESIGN TRAVEL - -.11 IN
LUG DESIGN LOAD 1729 'L ) LUG ALLOW STRESS = 16998 PSI

MAX PIPE MOVEMENT (IN.)

THERMAL PIPE MOVEMENT (IN.)
X Y Z2 : Y

X

+3 .323 1.034 .320 +g .010 .268 .007

- -.387 -.118 -.340 - -.054 -.049 -.024
LOAD LOAD (LB)
CASE + -
DW -1729
LOADING CONDITION LOAD (LB

+ - SUPPORT LOAD COMBINATIONS
NORMAL 0 -1729 VSALL =DW

—:133HS

TV
vi7

DvO
OV.ILV

ANIINH

‘ANIY T g0l b

I

Uhap| ~porys s aé/% 2

31VG] 43X03H0 | 31v0 | HOLYNIDRO |




LASS 2 POST PROCESSOR JSN = ARTZ 90/06/ 07.42.42. PAGE 105 ,
o NT WATTS BAR U UNIT 1 .
e I 2 OF 2 _

PING SYSTEM : RHR SPRAY A SH
NODE NAME : Lis ANALYSIS PROBLEM : N3-74-02A
SUPPORT DIR : Y ISOMETRIC.DRAWING : 47W432-205 SHT 2 REV RO
SUPPORT TYPE: VS SUPPORT 1D : 47A437-1-7
) CODE LUG
CODE PIPE LUG ALLOWABLE
STRESS STRESS LOAD STRESS
EQUATION (PSI) (LB) (PST) LUG LOAD COMBINATIONS
1301 1729 16998 VSALL =DW
Lou 1940 1729 20019 VSALL =DW
9E 2034 1729 30905 VSALL =DW
9F 4309 1729 39610 VSALL =DW
L1o 10155 1729 17919 VSALL =DW
L1l 11457 1729 34917 VSALL =DW
2S8Y 14384 1729 40615 VSALL =DW
L10A 0 1729 56399 VSALL =DW
TESTS8 1301 1729 20658 VSALL =DW
LioT 8868 1729 19206 VSALL =DW \
LiiT 10170 1729 36204 VSALL =DW .

o ¢
195 W |
mo >
-9
z
P:&.\&" §
)\:ﬂ aﬁu
= S
N\
Qq§ @o
N RNE
N W e
= &
5 £ls
N
b oF




2 POST PROCESSOR JSN = ARTZ 90/06/15. 07.42.42. PAGE 626

N3-74-02A WATTS BAR UNIT 1 RHR SPRAY A

RSO ANOAANAE NNV ORN AN O RASONAD
- L]
*  SUPPORT DESIGN DATA  *
L] -
RECAAEARNAPIRARAANCANRAIN SRS

SUPPORT TYPE SUMMARY TABLE

NOOE  SUPPORT  SUPPORT  CDORDINATE DIRECTION COSINES
MAME  DIRECT  TYPE SYSTEM X Y 2 AXS
K89 sx RR NOHGLO -.8090  .0000 -.5878 X
.0000 1.0000  .0000 Y
.S878  .0000 -.8090 2 :
K89 sz /R NOMGLO -.8090  .0000 -.5878 X ‘
.0000 1.0000  .0000 v '
S878  .0000 -.8090 2
K93 SX RR NONGLO -.8090 .0000 -.5878

:
:
:

k93 s2 "R NONGLO -.8090  .0000 -.5878 X
.0000 1.0000  .0000 Y
5878 .0000 -.8090 2
K95 X "R NONGLO -.8090  .0000 -.5878 X
0000 1.0000  .0000 Y
5878 L0000 -.8090 2
ks sz RR NONGLO -.809  .0000 -.5878 X
.0000 1.0000  .0000 Y
5878 .0000 -.8090 2
K99 X RR RONGLO -.8090 .0000 -.5878 X
0000 1.0000  .0000 Y
5878 .0000 -.8090 2 C:g C)? }_’, :
k99 sz RR NONGLO -.8090  .0000 -.5878 X m W |
.0000 1.0000  .0000 Y qox
5878 .0000 -.8090 2 o g:) ;
L4 sx RR NONGLO -.809  .0000 -.5878 X =
.0000  1.0000  .0000 Y wum 2
5878 .0000 -.8090 2 P Y ING
e sz RR NONGLO -.809%  .0000 -.5878 X N =
.0000 1.0000  .0000 Y w o
5878  .0000 -.8090 2 ~ -
. N . Q)
L1s \ vs§ GLOBAL ~ § o
! BN N
7 N S fm
X : a
m x
< 4
o
_,(,\\ S — -
LD Ci




_ CALCULATION SHEET

ga!&sg AR EEEERER

JOBNC. CALC.NO. REV.NO. [SHEETNO.
| 20652 4744370007 1 B-)
. ORIGINATOR DATE CHECKED DATE

V. Q. /2/717/ 223790 7. Arsa o 2/29-/3p
1 .
2 ATTACHMENT B
3
. RIPE SUPPORT CONFIGURATION DATA
s 1. Walkdown Data: , .
6 Walkdown Package: HAAUP Pkg. 74 - HAAURP -0 2
’ Drawing Number: 47A437 =/ -7 Rev.: 3 A4
8
9

2. Applicable RFI's:
10
1" Information RFI's: GR-2140
12 Feasibility RFI's: N f4
1 Constructability RFI's: N/A
14

‘ 3. Reason and Description of Modification N/A
1?7 .
18
19
20
2
Vb P 2f23 )Gy
WALK Dow A SKETCH M. A z2/24, 90
4. Pipe Support Configuration bDex: 4 See Sheet B2 - g&c
5. Other Data: N/A

GA-TTOS R GRY




. AZ 306*
- <) o T
NOTE : / ' ~
1) FOR CENERAL _NOTES S 474437~/ : N ) 2
2.) FISLO MAY INSTALL 4 PLATE BETWEEN ,/ f \ I =
THE LINER PAD AND 1TEN (1) OR (2) PROYIDE, i ) ! N
THE FOLLONING CONLITIONS ARE mer: / /g Rap N o
A. USE 4516 GRADE 7 PLATE . i | o3
- 8. 172" THIEK AND DIA 2*LESS THAN AAD (N)| 270 mmm - — - \ ~
F C ALL CODE REQUIREMENTS ARE mEZ/J : LOCATION FLAN g
: S 5%’ ; FOR PAD /NFO. q g
re= Zz 4 '5% . 4’.3" < N m
] §.%. A : SEE 47W2500-3 s
P §$§s = L e — >?*/ o 5l
N ..
T §§z‘* ...... S —————— \UDS & & B3 "~10% £=3
? 0 B, = q—_%'“ﬁ . © .L_D S
< NN @'\ ' N ] NS @ A2 50¢°53 85
=3 s _, /T Es @az 307'4’} Y Q
~ - I .
il [ / (REF ) s =
B Sser pey @ \§ §
R S i 5aps @ &1 5344 NN
52t 3 ci" NS @ 305'7'59%?55) £
R 1§ AS.€ 306° 222 | ¢ %
E !'5! ! ,l Q. &
 Sag s @ VS/IA | BF -
t‘..: = SIZE . 9 g > %
}i 8 feen SETIING ; |" s 3
3 _ woemp e~
% FORMATIC
¥

AS CONTFRUSTED

SIMT BLD <
SEISMIC CATEGORY | STRUCTLRE
MECHANICAL o
| FIPING  SUPPORT +-3-4"1]
CONTAINMENT SPRAY (&

SATTS BAR NUCLEAR SLANT
TEMNESSEE VALLEY AUTHORITY

HUVISHE OF EneIngl e stsion

s M 17 esatr.

3
SR
b V/PRR. FC e N . N

...... S Sy

. , TROYVI LY ~/19 77. MLIR4I7-1 -7
| AS BUILT DATA | —
HAAUP PKG

SEE GAN

CAMB L

w355 ¥J_CATALOG NO. NOT STANPED
10-355 ON PART-VERIFIED BY COMPARISON
|_OF CATALOG DIMENSIONS




- - - - — S - c————— - o—

PARV ~ DESCRIPTION P -‘ -
| CLAMP _HALVES 6" X 4" X &I g 244 [(436)) 1 !
Vs, 137 @ X 74~ TAM WASHER _}?_?L |
Vi, |lg 3 x 374 L0 PN W/ 2-Va*2x/'4°lG_LITTEARS 1 ;
Y4 T x3vg'tlG. BAT - |
| Vis_ | Ya- @ (AMH /MUT '

-

3

B

B
47443701297 Rev.

Anachmeant No,
Calc. No.
Sheat No.

+

l
!

DETAIL OF @

7
\

‘.\‘:m\ Rm‘é:f‘v‘ «p

L
HRLE SIZ[S:V[RS/ZI BOLT DIA.~ 4 Aq CONSTRIICTEN

. SEISMIC CATEGORY | STRUCTURE
\ caue{/wclw DWG : 474437-1-7¢ 78 ,, AECHANICAL—TUNTT 7
N\ NEELVERZ L hm N1 L pemG supPoRT +3~4
) REW SED \DIWGNFPERNC.B. [ \JNFORHA T/ CONM/NM[NT SFIOAY
BN VAT AN = SIS S S AN BN e
2 e OW 280N ___ L ____ SO S — - ""“.‘..’.ﬁ‘u‘l‘.‘&fl'.f‘!.““”"
] [ = dom=
c - PR pp— 1 (-
o A Gl ,mé&“'u L,

AS BUILT DATA .
HAAUP PKG_74-HAAQP- oo

WALK DOWN BY 77€ 0-31-18
CHECKED BY 2 , jo-2rET




- ’D‘Inml”‘” | DESCRIPTION l -
r ZAW] 73 7.47 7% 8’ 4" L6 (CUT _TO_FIT) ViS5,
b 2 “C Fa sy ATy 17, L | s,
AW /BN _ =
4| 2¥ IBA% , Z
AT I 32450 < 250716 WELDED &, _@Zﬂm
1 16 | 7 57 PPE _SIZE RISER CLAMP [SEE_SH
: Y718 %8 AR T NT
S B4 Mk.;é—tﬁ-csf ATTACH. T -
i¥x, b2l 4 B_R g x/ Tdk. :
i3S 8 - 3
A — R
Lyl —— ZREEENEEL A0S INCLUCE S
woS - ot~
'(l 3 ‘. _N'E'Fﬂm P g
15§ e — 0
ifz{ ) | - e— @GN
Teiog — e '
‘g_! 1S0: 47w432-208 T X-49A-0 ‘j(“&'
l.:,?} JT o L/S L ————— G‘? fat]
.-;E;___" TYPE! ys b3 PAD (TYR) & = | \
M O/RECTION: . Ay . 5
1 X P S O N 5EZ
{ - ~ T
H ’ _—Qr\ T | | 5 | i\f % &
; ‘/.M ! “1 . jﬂ ; 2 ee‘ L
//—‘7“& \\ | & \\ —
\'ML N!AU'74°&4 " .\ i
o® /§J ;o
N D ® 2
a . ;
5 j T2
- N
$ [ v auad
e 7% L 20
-4
sECTloM c-C ,"
e "‘. o3 d *‘; P "
o . - - - e
BETTD S VTV R - PR
CONSTRUCTED
SEISMIC CAT CTUR
COMPANION DWG: 47A437-1-7¢TA SSMIC_CATECORY | STRACTURE
5 T J MECHANICAL — UNIT |
) J.’s‘i_/é = éeor 07 Toh o PIPING SUPPOART
: VETAS T oE 8L K TAAT, | CONTAINMENT _SPRAY %1
cane QU _EEYRAL .o ... .. aw N ngagty&u:zz_:umm iami
= ?’”T;j“ 7 el sy i VAT o TRt
| ind e J‘d ==Cdwe—e— | wworvart  |/o'zy YASIMILGA432-1< fe
AS BUILT DATA I

‘ HAAUP PKG_14-dAAUP-cO2 _

WALK DOWN 7775 o ecrn 1O-3(-5
CHECKED BY : JO0--88




.UNDER TEE SCOPE OF TEE HAAUP

™" WALXDOWN OF AS-BUILT PIPING SYSTEMS

o T

T'

AN

s

WALKDOWN SKETCRH ATTACHEMENT J PAGE _l__ oF .
. ' Pipe Clamp/or
}:ﬁg;g‘:&:tuc \ﬁ \S“Pm 3““‘3:‘1“'\_—‘
b, 5 <% Mt ;
|

b W 1% x Vel i
| TR 2

.Pipe Clamp/or . Pipe Clamp/or
Support Structure \&"—_‘ Snppor_:t Structurc\& ;
5 o- ] ‘/z. é ; ‘y‘ vzo' 1
o T —] 3T e #

PN ST U N ST
| T - __V_ T |
1 . et xlex? N 'T'VP'VZ"{ 1%, x2"
7! 4 RTN\T

.Pipe Clamp/or
‘\‘support Structure. I

N2

+

} S
‘! AU SRR S :
T //
' I"
T
. Pipe Clamp/or . Pipe c.u:p/or
\Support Structure \&—] | port Structure \‘—"—%
F - : A —
x__-H. - Lot N ‘

iso. or
. Hanger No. 4TAL3T-1-T

Package No. T4-HAAUP-og2

Originated
‘Date jo-%i-an

Date

727504, _ Drafted

N/A Checke 2wl Yodw
Date_fo-3i-ms ‘

TVA 10333 (EN DES= T=77)

/

L Rev.

R

Calc. No._47A 437 oloo

Shest No.___ B -5

Attachmiant No.

|

Y
S
kel
iy
4
¥
3’&{::
RiE
by

B ]
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3 n *

o ATTACHMENT: >

' . 7;?/,
| I LB BB L et | Fag, SHEET_2-/

ATTACHMENT __D

DESCRIPTION: ClviL MEcH, Reouesy MEMO
/




A STt e

FWET M0 Y

® W o B B S G W o«

- B B b & -
™ & & N -~ O

- o
~ ®

ag!%ms.uuasu Y NYN 33

oot

. : D ‘

- | Atachment NO. T
- 00 R”U I

Caic. No. 47A 4‘2 o1 Z. il

Shest No.__ D - 2

Mo, 14-56
Drawing No. 474437 -] - 7
Stress Calc. No._ w3 -74 024
Data Point No. L-1S5
D.'l.‘hir%?flio%ﬁLinfomation is required for the local stress evalu e
velded attachment.
1) Pipe Size (OD, Sch.) and Pipe Material .
2-) Design Pressure
3) Trax (Hot)/T;fIN (Cold) operating temp. including faulted econdition.
4) Sif used in stress ana nt.
Prepared by: V. 2. /»// Date: 2-12-% .
Approved by: M'bw/vbﬂwuég— Date:__ 2 -/2-90
mm-e. (E/?L) 5 SCH/Thickness = 037 L‘}
MAT = S£ 3217 T304 sc =§¥sm o7 sy «2(C fesi
v IR T e

2) &zs- (S0 s, uax
2T e 1L Tox o oL

& _SIF = |0

0 Approved 0 Disapproved
Prepared by: (L / - Date: %///470
dpproved by: v":'c{rifl\“m Data: ad /"'7'9

iecad 8tress Enginecer
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TITLE: B47A43701007 CALCULATION NO. 47A43701007 DATE: 90-02-23  SHEET 1 ' |
JOB NUMBER: WBN - 1 ATTACHMENT  NO. TIME: 17:39:23  ME150 VERS.- 9 < lo
INPUT FILE: FAPPST_DAT OUT FILE: FAPPS1_OUT N F
. \ E
-~
%Q
Tk T dede Fede Fe ok 3k % 3k S e ke ok ok vt ke o e ok vie e e Yot e ke e Tl e ok e ke e e Sk ke o ok s e e e v ke ek @/ / fod
FRAME ANALYSIS PROGRAM FOR PIPE SUPPORTS * ORIGINATOR: /. B @// DATE: 2-23- 90 Ny -
* MEAPPSM ME-150 * >
e A et e I T L e S 2 AL 2t CHECKER: Y. 4r5 w/A DATE: 2 /24./?0 D m
* VERSION :9 * = .
* TVA RELEASE DATE :10-22-1989  * > L N,
* USER MANUAL REVISION :8 * > |3 h
* VALIDAYION MANUAL REVISION  :8 * Y Ix
o * ~§\ g
WAXWHARI XTI R AL RTRR ‘[VII_A‘ ENGINEER!NG SPONSOR Jedeke Rk ok ek ke ko dk ok ke
% (o]
* JOMN K. MCCALL, CHIEF CIVIL ENGINEER . \gl?*
® * § m
% % 0k K KA ok ke ke e de o TVA ENG!NEERING SPEClALISTS e ok b ek e Kok ok ok ok ke
* *
*  JACK THOMISON, PRINCIPAL CIVIL ENGINEER *
* FRANK PICKERING,  PRINCIPAL CIVIL ENGINEER * .
* : * L=
e e K Kk ke e W ok ke e de e ok kR TVA PROGRAM SPECIALIST e ke e e o o s A o ok o e ok ek ok ok P g_ g
* * S_ . g
* DEAN DEARING, WT 6D 211 A-K (615) 632-3302 * 83
* * R - |
e e e e A e e g e d e e A e ok e dk ok ok Sk o ke ok g i vk ok e ok vk ok Sk o ok ok ok e gk ok ok e sk ok ke e e o o ek R ok ek ok —P. ;
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TITLE: B47A43701007 CALCULATION NO. 47A43701007 DATE: 90-02-23 SHEET 2
JOB NUMBER: WBN - 1 ATTACHMENT NO. TIME: 17:39:23 ME150 VERS.- 9
INPUT FILE: FAPPS1_DAT OUT FILE: FAPPST_OUT

Fekdeookkdek ok k ok

INPUT DATA

Yedo kK ke ok kok ke




TITLE: 847A43701007
JOB NUMBER: WBN - 1
INPUT FILE: FAPPS1_DAT

[}

CODE DESIGN
0. 0.
UNITS: KIPS,INCH,DEGREES (EXCEPT NOTED)
FY SU(M) SUW) E

36.00 - 58.00 70.00 29000.
FYCT  FYCS SUCT  sucs
.90 .52 .70 .42
SYRUCTURAL PARAMEYERS:

NLS M HJ HJREL  NJWELD NJEME&BP

6 3 4 0 3 0
NJSTF NJDSP
0 1
JOINT COCRDINAYES-GLOBAL:
JOINT X Y z
1 0.000 29.440 80.375
2 0.000 29.440 51.000
3 0.000 29.440 -12.000
4 0.000 0.000 0.000
MEMBER INFORMATION:
MEMBER JJ JK BETA PART
1 1 2 0.0 1
2 2 3 0.0 1
3 2 4 0.0 2
PART INFORMATION:
PART LY Lz KY KZ

1 0.00 0.00 2.10 2.10
2 0.00 0.00 2.10 2.10
SECTION INFORMATION:

SECTION TRY(1) TRY(2) TRY(3)
1 208 0 0
2 204 0 0

e e de ek e e e e e e vk vl A ok ke vk S o ol v o ok ok ok ke ke ke e e ek ok bk

LOADING INFORMATION FOR LOADING SET # 1:
eI e e v ke e e e e ok T e ke vk e eIk 9k ok ok e sk ok o ok o ke o ok e kb ek ok
NAME OF LOADING SET # 1
SWE-X
ALLOW. FACTOR:
1.000
DESIRED OUTPUT INFORMATION:
DISP. FORC. REAC. STR. EM-BP WELD

G

11200.

S
0
0
1
1

1
1
2

WRPBC

CALCULATION NO. 47A43701007
ATTACHMENT  NO.

OUT FILE: FAPPS1_QUT

DENSITY
.000285000

(0=FREE, 1=SUPPORT)

SECTION

WRPLEN
0.00
0.00

TRY(4) TRY(5)

0 8
0 0

(1=YES, 0=NO)

DATE: 90-02-23

TIME:

17:39:23

SHEET 3
ME150 VERS.- 9




TITLE: B47A43701007
JOB NUMBER: WBN - 1
YNPUT FILE: FAPPS1_DAT

1. 0. 0. C. 0. 0.
RESULT-TYPE:
2
NUMBER OF LOAD-JOINTS:
G

DEAD WEIGHT CONSIDERATION(1=YES,0=NO):
1.000
DZAD WEIGHT GLOBAL COEFFICIENT:
X Y Z
1.00 0.00 0.00
gt de Rk e RS % ke ok e ok s ek Sk ok ok ko ke e
CADING INFCRMAYION FOR LOADING SET # 2:
i e e ek ot e e ok e o 50k o ok e ok e ke o e o ek ok e
WAME OF LOADING SEY & 2
SWE-Y
ALLOW. FACYCR:
1.000
DESIRED CUTPUYT INFORMATION:
DISP., FORC. REAC. STR. EM-BP WELD

1. 0. 0. 0. 0. 0.
RESULT-TYPE:
2
NUMBER OF LOAD-JOINTS:
0

DEAD WEIGHT CONSIDERATION(1=YES,0=NO):
1.000
DEAD WEIGHT GLOBAL COEFFICIENT:
X Y Z
0.00 1.00 0.00

Fkkddkddehhkdkhkhkhkhkdkkhhkhhkkhkhkhkhhkhhkhkhkkkikk

LOADING INFORMATION FOR LOADING SET # 3:
e ded Rk A de R ek ok ke Reokok ek e R Ak e e ek
NAME OF LOADING SET # 3
SWE-Z

ALLOW. FACTOR:

1.000

DESIRED QUTPUT INFORMATION:

DISP. FORC. REAC. STR. EM-BP WELD

1. 0. 0. 0. 0. 0.

RESULT-TYPE:

2 .

CALCULATION NO. 47A43701007
ATTACHMENT NO.
OUT FILE: FAPPS1_oUT

(1=YES, 0=NO)

(1=YES, 0=NO)

&

DATE: 90-02-23

TIME:

17:39:23

SHEET 4
ME150 VERS.- 9




TITLE: B47A43701007
JOB NUMBER: WBN - 1
INPUT FILE: FAPPS1_DAT

NUMBER OF LOAD-JOINTS:
4]
DEAD WEIGHT CONSIDERATION(1=YES,0=NO):
t.000
DEAD WEIGHY GLOBAL COEFFICIENT:
X Y Z
0.00 0.00 1.00

bt 2 2 L s e S R s 2 e LTI T TR 2L 2 T e

LOADING INFORMATYON FOR LOADING SET # 4:
EE R e 2 A T T 3
HAME OF LOADING SET # 4
NORMAL

ALLOW. FACYOR:
(.C00

IRED OQUTPUYT EWFORMATION:
P. FORC. REAC. STR. EM-BP WELD (1=YES, 0=NO)
1. CoA. 1. 1. 0. 1.
RESULT-TYPE:

z
NUMBER OF LOAD-JOINTS:

1

JOINT FX FY FZ MX MY
1 0.000 .940 0.000 0.000 0.000
DEAD WEIGHT CONSIDERATION(1=YES,0=NO):
1.000
DEAD WEIGHT GLOBAL COEFFICIENT:
X Y Z
0.00 1.00 0.00

e vk e e e e v ok e ke e e ok T e e ok ok S ok vk 3k ok e ok ke ok ok e ke o e ok

LOADING INFORMATION FOR LOADING SET # 5:
Fe e e ok e 3k e e ek ok e e A e ke ok 3k ok Tk ok e ok o vl ok e ek ek e ke ok e ok
NAME OF LOADING SET # 5

UPSET

ALLOW. FACTOR:
1.330

DESIRED OUTPUT INFORMATION:

DISP. FORC. REAC. STR. EM-BP WELD  (1=YES,0=NO)

1. 1. 1. 1. 0. 1.

RESULT-TYPE:
2

NUMBER OF LOAD-JOINTS:

CALCULATION NO. 47A43701007
ATTACHMENT NO.

QUT FILE: FAPPS1_OUT

Mz
0.000

DATE: 90-02-23

TIME:

17:39:23

SHEET 5
ME150 VERS.- 9




TITLE: B47A43701007
JOB NUMBER: WBN - 1
INPUT FILE: FAPPST_DAT

1
JOINT FX FY FZ
1 0.000 .899 0.000
DEAD WEIGHT CONSIDERATION(1=YES,0=NO):
1.000
DEAD WEIGHY GLCUBAL COEFFICYENT:
X Y 4
2.55 1.73 2.66
e e e de e de e e e e e e e sk e ek M e ok ek ko ek ok ek ok ok ek
LOADING IKFORMATION FOR LOADING SET # 6:
etesede Sk S SR AR YAk ek e R R e o ook e e e e ek S ok
NAME OF LOADING SET # 6
FAULYTED
ALLOW. FACTOR:
1.500
DESIRED OUTPUT INFORMATION:
DISP. FORC. REAC. STR. EM-BP WELD

1. 1. 1. - 1. 0. 1.
RESULT-TYPE:
2
NUMBER OF LOAD-JOINTS:
1
JOINT FX FY FZ
1 0.000 .899 0.000

DEAD WEIGHT CONSIDERATION(1=YES,0=NO):
1.000
DEAD WEIGHT GLOBAL COEFFICIENT:

X Y z
2.66 1.73 2.66

*dkxxk END OF LOAD DATA *xkwix

DISPLACEMENT CHECK INFORMATION:

ALLDSX  ALLDSY  ALLDSZ (ALLOW. DISP.)

.0625 .0625 .0625
JOI DSXCHK DSYCHK® DSZCHK (1=YES,0=NO)
1 0. 1. 0.
WELD DESIGN INFORMATION:
JOINT MEM(B) MEM(M) WELD-PLANE BMTHK

3 2 0 2 .500
2 3 1 1 .250
4 3 0 2 .500

**LE (LOCAL EFFECT EVALUATION):

CALCULATION NO. 47A43701007
ATTACHMENT NO.

MX MY
0.000 0.000

(1=YES,0=NO)

MX MY
0.000 0.000

PHI
0.00
0.00
0.00

OUT FILE: FAPPS1_OUT

Mz
0.000

Mz
0.000

DATE: 90-02-23

TIME:

17:39:23

SHEET 6
ME150 VERS.- 9




TITLE: B4VA4Z701007 ’ CALCULATION NO. 47A43701007 DATE: 90-02-23 SHEET 7

JOB NUMBER: WBN - 1 ATTACHMENT NO. TIME: 17:39:23 ME150 VERS.- 9

INPUT FILE: FAPPS1_DAT OUT FILE: FAPPS1_OUT

WUMBER OF CONNECYIONS:
1

JOINT MEM(B) MEM(M1) MEM(M2) CONN-PLANE  PHI K
2 3 1 2 1 0.00 0.00
Fhdekkfedhk
*RESULTS*

Tk Rk Ak EE
USEYS: KIPS, INCH, DECREES

% FOR TRY( 1) *% : '

SECTION PROPERTIES:
SECT.NO. NAME AX AY AZ X 1Y 12 SY
sz RY RZ B D TF ™
1 T4X4X4 3.540 2.000 2.000 13.184 8.000 8.000 4.000
4.000 1.500 1.500 4.000 4.000 .250 .250
EY= 0.0000 E2= 0.0000
2 T3X3X4 2.590 1.500 1.500 5.199 3.160 3.160 2.100
: 2.100 1.100 1.100 3.000 3.000 .250 .250
EY=  0.0000 EZ= 0.0000 , '
: ‘ o poL. JupporRT o#lY
FOR JOINT# 1 DISPLACEMENT IN THE GLOBAL Y DIRECTION IS .08926 WHICH IS GREATER THAN THE ALLOWABLE OF .0625 T}1IS ! !
_ - ‘ 'S
FOR JOINT# 1 DISPLACEMENT IN THE GLOBAL Y DIRECTION IS .08619 WHICH 1S GREATER THAN THE ALLOWABLE OF .0625 ’ A LLVM/ ) cFL EC 7/ 07\/
. . r>Y . ¢
FOR JOINT# 1 DISPLACEMENT IN THE GLOBAL Y DIRECTION IS 08619 WHICH IS GREATER THAN THE ALLOWABLE OF .0625 L er&f 77//%%/ }B Y ;
Kk hhkdekdedkhdkkkdk ’ V )b / 2~ 23'?0
CODE CHECK PASSED R ' ’ :
Sekdddod ek ke Rk ke . : ) . A 2/ 2 4_/70

UNITS: KIPS, INCH,DEGREES




TITLE: B47A43701007 CALCULATION NO. 47A43701007 DATE: 90-02-23 SHEET 8
JOB NUMBER: WBN - 1 ATTACHMENT NO. TIME: 17:39:23 ME150 VERS.- 9
INPUT FILE: FAPPS1_DAT OUT FILE: FAPPS1_OUT

WMEMBER BUCKLING DATA:

MEM Ly Lz KY KZ
1 92.375 92.375 2.100 2.100
2 92.375 92.375 2.100 2.100
3 58.887 58.887 2.100 2.100

SYRESS RESULYS TN ABSOLUTE TERMS(+/-)

e R LR S b STRESSES~~->-------vmrmmcmcceenann :~--INTERACTION VALUES----: STRESS
LOAD BENDING BENDING WARPING  SHEAR SHEAR SHEAR ALLOW. MAXIMUM MAXIMUM MARGIN
MEM  JOI NAME TYPE AXTAL Y Z NORMAL Y 2 TORSIONAL FACTOR  NORMAL - SHEAR  FACTOR
1 NORMAL ACTUAL 0,000 0.000 .000 0.000 .470 0.000 0.000 1.000 .000 .033  30.638
2 ACTUAL  0.000 0.000 7.012 0.000 .485 0.000 0.000 1.000 .295 .034 3.389
NORMAL . ALLOW 8.929 23.760 23.760 23.760 14.400 14.400 14.400
1 UPSET ACTUAL .000 .000 .000 0.000 .450 .000 0.000 1.330 .000 L0246 41,646
2 ACTUAL .022 .289 6.790 0.000 475 .039 0.000 1.330 .226 .025 4.425
UPSET ALLOW  11.409 31.601 31.601 31.601 18.720 18.720 18.720
1 FAULTED  ACTUAL .000 .000 .000 0.000 .450 .000 0.000 1.500 .000 L0246  41.646
ACTUAL .022 .289 6.790 0.000 475 .039 0.000 1.500 .220 .025 4.536
FAULTED  ALLOW  11.409 32.400 32,400 32.400 18.720 18.720 18.720
2 ‘ .
2 NORMAL ACTUAL .824 0.000 4.918 0.000 .233 0.000 0.000 1.000 .299 .016 3.341
3 ACTUAL .824 0.000 2.136 0.000 .235 0.000 0.0060 1.000 .182 .016 5.488
NORMAL ALLOW 8.929 23.760 23.760 23.760 14.400 14.400° 14.400
2 UPSET ACTUAL .853 .286 4.805 0.000 .237 .024 .068 1.330 .236 .016 4,239 ;
3 ACTUAL .901 2.387 2.158 0.000 .24 . 109 .068 1.330 .223 .017 4.489 ‘
UPSET ALLOW  11.409 31.601 31.601 31.601 18.720 18.720 18.720
2 FAULTED  ACTUAL .853 .286 4,805 0.000 .237 .024 .068 1.500 .232 .016 4.312
3 ACTUAL .901 . 2.387 2.158 0.000 .241 .109 .068 1.500 .219 .017 4.561
FAULTED  ALLOW  11.409 32.400 32.400 32.400 18.720 18.720 18.720 .
3
2 NORMAL ACTUAL  1.253 0.000 3.988 0.000 144 0.000 0.000 1.000 .278 .010 3.593
4 ACTUAL  1.261 0.000 1.751 0.000 .145 0.000 0.000 1.000 .185 .010 5.408
NORMAL ALLOW  11.343  23.760 23.760 23.760 14.400 14.400  14.400
2 UPSET ACTUAL  1.256 .108 3.965 0.000 .164 .020 112 1.330 .216 .015 4,635
4 ACTUAL  1.282 2.353 1.924 0.000 .170 .097 112 1.330 .224 .015 4,464

UPSET ALLOW  14.462  31.601 31.601 31.601 18.720 18.720 18.720




TITLE: B4VA43701007

CALCULATION NO. 47A43701007

DATE: 90-02-23

JOB NUMBER: WBN - 1 ATTACHMENT NO. TIME: 17:39:23
INPUT FILE: FAPPST_DAT OUT FILE: FAPPS1_OUT
2 FAULTED  ACTUAL 1.256 .108 3.965 0.000 .164 .020 112 1.500 .213
4 ACTUAL  1.282 2.353 1.924 0.000 170 .097 .12 1.500 .221

FAULTED  ALLOW  14.462 32.400 32.400

32.400

18.720 18.720 18.720

OVERALL MINIMUM STRESS MARGIN FACTOR= ! 3.34087 L—- oK.

/
) / 2 - 23-90
~”M. A 2/24 Jgp
UNITS: KIPS,INCH,DEGREES
DISPLACEMENT CHECK RESULTS(GLOBAL)
© JOINT DIRECTION  ALLOW ACTUAL ! /223 '
- ' - - [+}
S Y .06250 0826 < g N A Y
MR 2/z24/9 ¢
/
UNITS: KIPS, INCH,DEGREES ) CHETK . -
+ INCH DEGRE use  For Feequenty V'D./?,2~29 o
JOINT DISPLACEMENTS(GLOBAL) M A 2/24/9¢
JOINT LOAD NAME X_DISP 7 Y DISP Z DISP X ROT Y ROT z ROT
1 SWE-X 4/~ | 03277 +/- | 0.00000 +/- _ 0.00000 +/-  0.00000 +/-  .02712 +/-  .00441
SWE-Y  +/- ~"0.00000 +/- |__,00098 +/- [ ,00008 +/- _ .00136 +/- 0.00000 +/-  0.00000
SWE-Z  +/- 0.00000 +/- ~ .00002 +/- | .00005 +/- ]| .00019 +/- 0.06000 +/-  0.00000
NORMAL  +/-  0.00000 +/-  .08926 +/- ~ 00179 +/-  .18930 +/- 0.00000 +/-  0.00000
UPSET +/- .08717 +/- .08619 +/- .00192 +/- .18260 +/- .07215 +/- .01173
FAULTED +/-  .08717 +/-  .08619 +/-  .00192 +/-  .18260 +/-  .07215 +/-  .01173
2 SWE-X  +/- 01898 +/-  0.00000 +/- 0.00000 +/- 0.00000 +/-  .02607 +/-  .00441
SWE-Y  +/- 0.00000 +/-  .00040 +/-  .00008 +/-  .00031 +/- 0.00000 +/- 0.00000
SWE-Z  +/- 0.00000 +/-  .00007 +/-  .00005 +/-  .00019 +/- 0.00000 +/-  0.00000
NORMAL  +/-  0.00000 +/-  .00821 +/-  .00179 +/-  .08808 +/- 0.00000 +/- 0.00000
UPSET  +/-  .05048 +/-  .00835 +/-  .00191 +/-  .08499 +/-  .06935 +/-  .01173

4

SHEET

9

ME150 VERS.- ¢

.015
.015

4.704
4.531




TITLE: B47A43701007 CALCULATION NO. 47A43701007 DATE: 90-02-23 SHEET 10

JOB NUMBER: WBN - 1 ATTACHMENT NO. TIME: 17:39:23 ME150 VERS.- 9
INPUT FILE: FAPPS1_DAT OUT FILE: FAPPS1_OUT
FAULTED +/- 05048 +/- .00835 +/; .00191 +/- .08499 +/- .06935 +/- .01173
. \
UNITS: KIPS,INCH,DEGREES \

MEMBER END-ACTIONS IKN LOCAL CCORDINATE SYSTEM

R ERECEE P EEPP RS FORCES--------o-vomneonnn R RREE L LR MOMENTS === ==---momemmcnnn :

MEMBER JOINT LOAD NAME AXIAL SHEAR Y SHEAR Z TORSIONAL BENDING Y BENDING 2
1 T NORMAL  +/- 0.000 +/- .940 +/- 0.000 +/- 0.000 +/- 0.000 +/- .000
2 NORMAL  +/- 0.000 +/- 970 +/- 0.000 +/- 0.000 +/- 0.000 +/- 28.048

1 UPSET +/- .000 +/- .899 +/- .000 +/- 0.000 +/- .000 +/- .000

2  UPSET +/- .079 +/- .950 +/- 079 +/- 0.000 +/- 1.158 +/- 27.161

1 FAULTED +/- .000 +/- .899 +/- .000 +/- 0.000 +/- .000 +/- .000

2 FAULTED +/- 079 +/- .950 +/- 079 +/- 0.000 +/- 1.158 +/- 27.161

2 2 NORMAL  +/- 2.919 +/- 466 +/- 0.000 +/- 0.000 +/- 0.000 +/- 19.672
3 NORMAL  +/- 2.919 +/- 471 +/- 0.000 +/- 0.000 +/- 0.000 +/- 8.542

2 UPSET  +/- 3.020 +/- RY«EVE 049 +/- .480 +/- 1.143 +/- 19.222

3  UPSET +/- 3.189 +/- 482 +/- .218 +/- .480 +/- 9.547 +/- 8.631

2 FAULTED +/- 3.020 +/- 4T3 +/- 049 +/- .480 +/- 1.143 +/- 19.222

3 FAULTED +/- 3.189 +/- 482 +/- .218 +/- 480 +/- 9.547 +/- _ 8.631

3 2 NORMAL  +/- 3.245 +/- 216 +/- 0.000 +/- 0.000 +/- 0.000 +/- 8.376
4  NORMAL  +/- 3.267 +/- .218 +/- 0.000 +/- 0.000 +/- 0.000 +/- 3.678

2  UPSET +/- 3.254 +/- L2646 +/- .030 +/- 423 +/- 227 +/- 8.326

4  UPSET +/- 3.321 +/- .256 +/- 2146 +/- 423 +/- 4.942 +/- 4.041

2 FAULTED +/- 3.254 +/- 246 +/- .030 +/- 423 +/- 227 +/- 8.326

4  FAULTED +/- 3.321 +/- .256 +/- 146 +/- 423 +/- 4.942 +/- 4,041

UNITS: KIPS,INCH,DEGREES

SUPPORT REACTIONS(GLOBAL)




Sy

VITLE: B4TALIVOICOY . CALCULATION NO. 47A43701007 DATE: 90-02-23 SHEET 11

JOB NUMBER: Wey - 1 ATTACHMENT NO. TIME: 17:39:23 ME150 VERS.- 9
INPUT FILE: FAPPST DAY OUT FILE: FAPPS1_OUT

JOINT LOAD NAME

3 NORMAL  +/- 0.000 +/- 471 +/- 2.919 +/- 8.542 +/- 0.000 +/- 0.000
UPSET  +/- .218 +/- 482 +/- 3.189 +/- 8.631 +/- 9.547 +/- 480
FAULTED +/- .218 +/- 482 +/- 3.189 +/- 8.631 +/- 9.547 +/- .480
4 NORMAL  +/- 0.000 +/- 1.479 +/- 2.919 +/- 3.678 +/- 0.000 +/- 0.000
UPSET  +/- L1646 +/- 1.499 +/- 2.969 +/- 4,041 +/- 4.492 +/- 2.104
FAULTED +/- 146 +/- 1.499 +/- 2.969 +/- 4.041 +/- 4.492 +/- 2.104 \
N,
UNITS: KIPS, INCH,DEGREES
WELD DESIGN:
TroTTTTeRTTT ! ¥ Y
5 e, . % To SCv.  yp f o 2-23%yp
LATE 2 i
JOINT  MEMBER yw, 2/z
3 . 2 T4X4X4 WELDED TO RAUX—STEEL— / 1—/?0
WELD PLANE = XY  BASE METAL THK. =  .5000
THETA Y = 90. THETA Z = 90.
MINIMUM SIZE STRENGTH SIZE :  RECOMMENDED SIZE
FILLET PENE. FILLET PENE. :  FILLET PENE.
WELD  AW1/  SW2/ €2/ CLC F1/ M1/ L<90  W<90 S<90 L<90 W<90 S<90 : L<90 W<90  $<90 MARGIN
TYPE  AW2/  SW3/  C3 F2/ M2/ (=90 W=90 S=90 (=90 W=90 =90 : L=90 W=90  S$=90
AW3 JW FR F3 M3 L>90  W>90 S>90 L>20 W90 S>90 : L>90  W>90 $>90 FACTOR
6.00 3.00 1.50 5 3.189 480 - - - - - - - - -
1 3.00 12.00 2.00 482 9.547  3/16 3716 - 16 174 - 16 174 - 1.05%
6.00  28.50 4.438 218 8.631 - - - - - - - - -
6.00 12.00 2.00 4 2.919  0.000 - - - - - - - - -
2 6.00 3.00  1.50 471 0.000 3716 3716 - 1Vh 174 - 4 174 - 1.080
3.00 28.50 3.335 0.000  8.542 - - - - . - - - - 4 ,
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 27
16.00  21.33 2.00 5 3.189 .480 . - - - - - - - - < 017 o2 .
@ 8.00 21.33 2.00 482 9.547 3716 316 - 716 1716 - i 3716 3716 - 3.328 y ,0./ 2-23-99
8.00  85.33 1.055 218 8.631 - - - - B - - - - f. 0k OV :

, A 2/24/90
¥ - Actuasat werbD /S 9N IA/YCL//»/ED SYRFACE MAKING  Ar/ ANGLE 26 68 PER
; ’ I
£ 122° . v, WeELp EQuirALEN] Size (R65°= WELD fig€ X Fpcro y
' (ConSeER YAT/VELY ) = © 1875 X097/ = °°17 y
©.285 T x 0.9¢ =~ 0-227

AW (REF. /5




TITLE: B47AL3701007 CALCULATION NO. 47A43701007 DATE: 90-02-23 SHEET 12
JOB NUMBER: WBN - 1 ATTACHMENT NO. TIME: 17:39:23 ME150 VERS.- 9
THPUT FILE: FAPPST_DAT OUT FILE: FAPPS1_OUT
11.00 16.67 2.00 5 3.189 673 - - - - - - - - -
4 7.00 6.26 2.39 482 9.547 3716 3716 - 3/16  3/16 - 3/16  3/16 - 1.302
4.00 48.27 2.496 218  11.458 - - - - - - - - -
11.00 6.26 2.39 5 2.189 907 - - - - - - - - -
5 4,00 16.67 2.00 482 12.374 3716 3716 - 3/16  3/16 - 3/16  3/16 - 1.258 \
7.00 48.27 2.790 218 8.631 - - - - - - - - - N
UNITS: KIPS,INCH,DEGREES
WELD DESIGN:
JOINT MEMBER .
2 3 T3X3X4 WELDED TO T&4X4X4
" WELD PLANE = XZ BASE METAL THK. = 0.0000
THETA Y = 90. THETA Z = 30.
MINIMUM S]2ZE STRENGTH SIZE : RECOMMENDED SIZE
FILLET PENE. FILLET PENE. : FILLET PENE.
WELD AWl . SwW2/ ce/ CLC F1/ M1/ L<90 W<90 S$<90 L<90 W<90 S<90 : L<90 W<90 $<90 MARGIN
TYPE AW2/ SW3/ c3 F2/ M2/ L=90 W=90 S=90 L=90 W=90 S=90 : L=90 W=90 $=90
AW3  JW FR F3 M3 L>?0 W>90 S>90 L>90 W90 S$>90 : L>90 W>90 $>90 FACTOR
GENERAL NOTES FOR WELD
1) MINIMUM AND MAXIMUM WELD CHECKS ARE BASED ON ONLY MEMBER 3 THICKNESSES
4.00 1.33  1.00 4 1.809 0.000 - - 3/8 - - 3/8 - - PP 3/8
1 2.00 12.00 3.00 2.919 0.000 - - - - - - - - - 1.003
4.00 37.34 1.858 0.000 8.376 - - 1/8 - - 1/8 : - - PP 1/8 .
----------------------------------------------------------------------------------------------------------------------------------- vaTrery
8.00 12.00 1.50 4 1.809 0.000 - - - - - - : - - ~ ,/"_ CONJF?Z 2 W
@ 8.00 5.33 2.00 2.919 0.000 3/16 3716 - 13/16 3/16| - s 3716 3716 - 1673 < 4 Con 12

SipE oM FlATi PRIV

oNLY
o, V-84 2-23-4,
m A 224/ 90




TITLE: B47A43701007 CALCULATION NO. 47A43701007 DATE: 90-02-23 SHEET 13
JOB NUMBER: WBN - 1 ATTACHMENT NO. TIME: 17:39:23 ME150 VERS.- 9
INPUT FILE: FAPPS1_DAT OUT FILE: FAPPS1_oOUT
4.00 28.67 1.833 0.600 8.376 - - - - - - - - -
18.00 21.00 50 4 1.809 0.000 - - 3/8 - - 5/16 - - PP 3/8
3 12.C0 30.817  3.00 2.919 0.000 3/16 3716 - 1716 1716 - 3/16  3/16 - 4.133
.00 321.33 W45 0.000 8.376 - - 1/8 - - 1716 : - - PP 1/8
13.88 1.5 © 1.50 4 1.809 0.000 - - 3/8 - - 3/8 - - PP 3/8 \
% 16.60  11.48  3.08 , 2.919 0.000 3716 3716 - 1/8 1/8 - 3/16 3716 - 1.725 \
3.60 60.02 1.080 0.0006  10.324 - - 1/8 - - /8 - - PP 1/8
11.60 255 1.93 4 1.809 2.720 - - 3/8 - - 3/8 - - PP 3/8
s 6.00 21.00 00 2.919 1.686 3/16  .3/16 - 1/8 1/8 - 3716 3/16 - 1.572
5.00 69.88 1.186 0.000 8.376 - - 1/8 - - 1/8 - - PP 1/8

UNITS: KIPS, INCH,DEGREES

WELD DESIGN:

V_%,/Z 2-23»90

JOINT  MEMBER scv.

4 3 TIX3XG WELDED TO #é—steer /™ 4 z/rtlgo
WELD PLANE = XY  BASE METAL THK. =  .5000
THETA Y = 90. THETA Z = 60.
MINIMUM SIZE STRENGTH SIZE  :  RECOMMENDED SIZE
FILLET PENE. FILLET PENE. :  FILLET PENE.
WELD  AWl/  SW2/ €2/ CLC F1/ M1/ L<90 W<90 S<90 L<90 W<90 $<90 : L<90 W<90  S<90  MARGIN
TYPE  AW2/  SW3/  C3 F2/ M2/ 1=90 W=90 S=90 (=90 W=90 §=90 : L=90 W=90 =90
AW3 o FR F3 M3 1>90  W>90  S>90 L>90 W90  $>90 : L>90 W>90  $>90 FACTOR
_ 4.00 .33 1.00 5 3.006  2.837  3/16 3/16 - 5/16 174 -t 5/16 /4 -
1 2.00 6.93 1.73 1.882 4.492 - - - - - - - - - 1.014

4.00 13.33 4,859 -146 4.041 3716 3716 - 3/8 5/16 - : 3/8 5/16 -




TITLE: B4TA43701007 CALCULATION NO. 47A43701007 DATE: 90-02-23  SHEET 14
JOB NUMBER: VBN - 1 ATTACHMENT  NO. TIME: 17:39:23  ME150 VERS.- 9
INPUT FILE: FAPPST_DAT OUT FILE: FAPPS1_OUT
4,62 6.93 1.5 5 3.004  2.837 . - . - - - - - -
2 4.2 1.7 1.15 1,882  4.492  3/16 3/16 - 76 174 - 176 /4 - 1.277 .
3 12,4 ) ) . ; . . g . . g ! i A
_________ e R e ameen i 40
12.93  i3.39 1.50 5 3.006  2.837 3716 3/16 - 1716 1416 - 316 3716 . ' iy ERVAT! )
3 6.93  14.39 1.73 1.882  4.492  3/16 3,16 - {I/18 17161 - 3716 3716 - 2747 < Y, Ceord®
.00 45 .01 934 4 4.0 1 16 - i - 16 16 - o -
......... LB TGN s s e - BTTAMe - :o316 316 - Y S S 1 [
8.77  10.%6 1.50 S 3.006  2.951 3716 3716 - 3/16  1/8 - 3/16 3716 . . 2/
¢ 5.77 419 1.94 1.882  4.492  3/16 3/16 - 3716 3716 - 3716 3/16 - 1.074 2/ 7"/70 ’
3.00  23.3% 2.384 146 6.391 316 3716 - 316 3/16 - 3/16 3716 -
8.46 3.29 1.76 5 004  4.270 3716 3716 - 3716  3/16 - 3716 3716 -
5 3.46  10.66 1.73 1.882  6.780  3/16 3/16 - 316 3/16 - 3/16 3716 - 1.006
5.00  24.26 2.939 %6 4.041  3/16 3716 - 76 3716 - 176 3716 -

UNITS: KIPS, INCH,DEGREES

LOCAL EFFECT EVALUATION:

JOINT  MEMBERS:

| 2 3 T3X3X4 CONNECTED TO T4X4X4
’ CONN. PLANE = XZ
THETA Y = 90. THETA Z = 30.

BRANCH: B=

3.000 D=  3.000 TF= .250 Tw= .250
MAIN : B=  4.000 D=

4.000 TF= .250 Tw= .250 k= 0.000

LOAD LOAD ALLOW. fab/ fbyb/ fbzb/ F1 M2 M3 /--ACTING---/--ALLOWABLE--/MARGIN
CASE NAME FACTOR fam fbym fbzm VP F VP F FACTOR
4 NORMAL 1.00 1.3 0.0 4.0 1.8 0.0 8.4 2.0 N/A 10.0 N/A 4.97

8 0.0 4.9
5 UPSET 1.33 1.3 1 4.0 1.8 5 8.3 2.0 N/A 13.0  N/A 6.48




TITLE: BA7A43701007 CALCULATION NO. 47A43701007 DATE: 90-02-23
ATTACHMENT NO. TIME: 17:39:23

JOB NUMBER: WBN - 1 .
INPUT FILE: FAPPS1_DAT OUT FILE: FAPPS1_OUT

.9 .3 4.8
6 FAULTED 1.50 1.3 1 4.0 1.8 5 8.3 2.0 N/A 13.0 N/A 6.48
.9 4.8
OVERALL MINIMUM LOCAL EFFECTS MARGIN FACTOR(w/o stiffeners): - 0K, 9
Fel=rows o et
TEZ FOLLOWING FILES WERE USED FROM YOUR PRCJECTFILE=$USER.WBNFAPPS M. 4 2/2 +/90

FOR CONSYAKTS =:NVE.KXLYEDC.WBN_FAPPS.FAPPSCONST
=:NVE.KXLIBDC. UBN FAPPS.AISCTAB

FOR STEEL YABLE
FOR SHAPE MERNY =:NVE.KXLIBBC. WBN FAPPS .AISCMEN

FOR BASE PLAYE W/ANCHORS =:NVE.KXLIBDC. WBN FAPPS.FAPPSBP
FOR EMBED PLATES =:NVE.KXLIBDC. NBN_FAPPS FAPPSEMB
FOR STD. FRAME CONSTANTS =:NVE.KXLIBDC.UBN_FAPPS.STD

FOR ME150 BANNER =$SYSTEM.APPLICATIONS.ME150.VER_9.BANNER

K e e sk T ok s e ok ke ke e vk e vl vl e vk ok ok e ok

PROGRAM EXECUTION FINISHED

e sk ke dk e e e e e e e vk sk ok T ok o ok ok 3k ok o o ok o

e e v e e e ol e e A de vk e ke e e e v e ek o ok e ke ke

PROGRAM EXECUTION FINISHED

Fhkdkhkkkhkhkhkhkkhkhhkrrkkkhkh

SHEET 15
ME150 VERS.- 9

ot s pa e

i e bt e amn

D TE o
LTSS R T
3

S/-3

e

9 wsig

ON 9720
"ON WoloERy

J
|




® " b @ N

o w

@33&2 KB N YE NYN BYY 222z

__ CALCULATION SHEET R

CALC.NO. REV.NO. SHEET NO.
47A4370le07 ' / Fl oF Flo
ORIGINATOR . DATE CHECKED DATE
' A%m zhs/ =2y < Popedonpsd s\ |9

ATTACHMENT F

INTEGRAL WELDED ATTACHMENT EVALUATION




@ 3 O U & W N .

" ATTACHMENT _F

- CALCULATION SHEET

o ~BEPC-2706 Rov, 0/86 (EM!)V
] JO. — CALC.NO. REV.NO. |SHEET NO.
ﬁ wran; Toloo. 2
18968 ' 270lo07 ! Fz
| ORIGINATOR . DATE ~ | CHECKED DATE
74'15@*“ 1z/is/89 . Popedin A st eg
_ ' REF
nt al Welded Attachment Evaluation .
Lug height
2L2 h= { ‘/2-”/
$ T —_—
2L1 ‘—2 )
T D.P LIS
01 a
L= Qz* 3/‘-‘- :
L clamp
. . . mickmess
DESIGN DATA: (Units: Ibs., In., Deg. F., PSI) ’
Pipe Size: g Sch.: _40 Material: SA3Z TP304
Design Temp: Cold _40  Hot _i%9 pipe OD: &.625’ t: 0-®22"
ITEM LENGTH (2L,) [WIDTH (2L,) SC SH SY MAT'L
i 7 ” Aooure REF.4
ATTACHMENT 2 Vo . \ST700 | 15700 21190 |azus - | |SECS.)
, SouL /by
Weld Size and Type 2/io_3~3ded Tilet gy (Weld) = Scooo
Welds mepected
Loads at surface of pipe (C.G. of lug): No. o} Achve Lugzs bjy =2
Friction Force Applicable »~ Not Applicable
Friction Load: Q; = ¢ Q3 = (Reszrve )
Y’ ' | PIPE
D C A :
LOAD CASE ot Q2 v ML My Mr | gTRESS
NC8 865 649 17265
NCOU B6S 649 zosiu
NCOF 865 6 b9 huwsz
NC10 Bes 6 1y 1S 0085
.28Y 8eS 6ua - » —
IAP OUTPUT EVALUATION: (Code Case N-318-3) NCll=| 222,
CHECK PARAMETERS: ‘
1. For 2-sided Fillet or Partial Penetration Welds:
Ly (=) 235y (=____) OK ___N.G. _ NA
2. a) Circum. Separation = 6.27 > {rt ( \~l‘56") , v OK N.G.
b) 1Iong. Separation = _¢” > Jrt' (=_1.1%"), ~ OK N.G.
3. All Other Parameters: : :
v _Acceptable As Is Acceptable Based on Modified
Conservative Dimensions.
PIPE LOCAL STRESSES ACCEPTABLE FOR ALL EQUATIONS: v Yes No SHT.
LUG IS STRUCTURALLY ADEQUATE: vygs »  NO =l

m——— e i e e n . C e e e

#
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24
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27
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35

ATTACHMENT

© g

CALCULATION SHEET BEPC-2706 Rev, 8/86 (ED-€9)
CALC.NO. [ REV.NO. |SHEETNO.
18968 | 'l+'7AL\—3‘70)90,7 | F3
ORIGINATOR DATE CHECKED DATE
Ao 12/15/89 < Pope oo A AT KXY
INTEGRAL WELDED ATTACHMENT EVALUATION (continued)
Structural Adequacy Of The Lug Attachment
W .
H 1 2La ]
_ T -
/
Rl —— ZL{[ \_jjm‘r
@2 Mn
PARAMETERS H'= 3/ pcues (MOMENT ARM)
/" “ ”
2L,=_ & inches, 2L,=_'2 _inches, H= _\2 _ inches, 5= 2\430- pgj
S,=(2L,) (2L,)%/6 = in?®
, , ) .
S,=(2L,) (2L,)°/6 =  © . in®
2 .
S;= abd® = 0.208(2L,) (2L,)% = in? *
Av=0.67(H * 2L,)= in?
An=0.67(2L,) (2L,)= ©.67. in’
Ab= 2 ¥¥y = 0. BTS2 (Contact Area)
MOMENTS & STRESSES
M/S, <0.6S; N/A Mv=QiH=  N/A in-1b
~— o] - ’ .
M/S| £0.6S ;  O4Viaaaa T 1TNT < 12894 Mi=QHE 649 -  in-1b
TORSIONAL STRESSES:
M1/S; <£0.45; N/A M=QiL,= N/A in-1b
SHEAR STRESSES:
) = < Y
Qz/an £0.45; 5%/ =12 &5%. <0.45;  N/A
Beo:{w\i Dk ness = &1/Al> = 865/3‘75‘ = 2301 &O'C\S‘n
\
\
Notes: =* Design of Welded Structures by Blodgett; a=0.208 for b/d=1.0
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ATTACHMENT: £
CALC: 4754370700

LSHEET; £2 2l REV.!

IITITIIITII AAAAAAAA PPPPPPPPP
IITIIIIIII AAAAAAAAAA PPPPPPPPPP
II AA AA PP PP
II AA AA PP PP
II AA AA PPPPPPPPPP
II AAAAAAAAAA PPPPPPPPP
II AAAAAAAAAA PP o
II AA AA PP
ITIITIIIII AA AA PP
ITIIIITIII AA AA PP

TENNESSEE VALLEY AUTHORITY

INTEGRAL ATTACHMENT ANALYSIS PROGRAM 5
TVA SOFTWARE ID: 262402 VERSION 1 JUNE 17, 1988 :




TVA INTEGRAL ATTACHMENT ANAiYSIS'PROGRAM - , PAGE 1
. LE: PROB: N3-74-2A SUPP: 47A437-1-7 D.P. L15
YSIS = N-318-3 , DATE: 15 DEC 89  TIME: 5:07 PM-

PROGRAM CAPABILITIES:
1) RECTANGULAR LUG ATTACHED TO STRAIGHT PIPE PER ASME CODE CASE N-318-3

2) HOLLOW CIRCULAR ATTACHMENTS ON STRAIGHT PIPE PER ASME CODE CASE N-392

PROGRAM LIMITATIONS:

THIS PROGRAM ONLY ANALYZES THE LOCAL STRESSES INDUCED INTO THE PIPE AND
THE INTEGRAL FILLET WELD IF USED. QUALIFICATION OF THE INTEGRAL ATTACHMENT
IS BEYOND THE SCOPE OF THIS PROGRAM.

USER IS RESPONSIBLE FOR ANY OVERLAPPING STRESS OCCURING BECAUSE OF LUG
SPACING OR OTHER STRESS RISERS LOCATED ON THE PIPE.

ATTACHMENT: 2
CALG: 47443701007 EV. /
| SHEET. ~Z = R




TVA INTEGRAL ATTACHMENT ANALYSIS PROGRAM
 JMTIE: PROB: N3-74-2A SUPP: 47A437-1-7
LYSIS = N-318-3 .

dhkkhkkhkhkhkhhkhkhkkhkkhkhhkkihx

* *
* GEOMETRY DATA *
* *

khkkkkkhkkkkhkhhhkkkhkkdhkhkkkkxx

D.P. L15
DATE: 15 DEC 89

PIPE SHELL INFORMATION (INCHES, PSI, DEGREES F)

PIPE PIPE MATERIAL PIPE WALL
SIZE SCH ID DIA THK

—— ———— —— = - — - -—-— ——— - —— -—— —————

8. USER MATL 8.625 .3220

PAGE 2

TIME: 5:07 PM

ALLOW STR & MTL TEMP
sc/TC SH/TH SY/TH

18800. 17900. 25500.
40. 190. 190.

ATTACHMENT INFORMATION (INCHES, PSI, DEGREES F)

ATTACHMENT MATERIAL ALLOW- STR- & MTL TEMP
LENGTH WIDTH ID Sc/TcC SH/TH SY/TH
2.0000  .5000 USER MATL 15700. 15700. 21490.

Q‘ 40. 190. 190.

D MAT PROPERTIES BASED ON A ROUNDED TEMPERATURE OF 100 F

WELD INFORMATION (INCHES, PSI)

WELD TYPE LEG SY WLD KL
SIZE THROAT
35-FILLET .1875 50000. 3.6

ATTACHMENT: ldl

CALC: 474 4370/ 007
SHEET; £ 6

REV. L




- P :
TVA INTEGRAL ATTACHMENT ANALYSIS PROGRAM

PAGE 3
LE: PROB: N3-74-2A - SUPP: 47A437-1-7 D.P. L15
YSIS = N-318-3 _ DATE: 15 DEC 89 TIME: 5:07 PM
hhkkkhkkhhkikkhkhkkkkhkkhkkkhkhkkkkkk
* *
* LOAD DATA *
* *
khhkkkhkhkkkkkhkkkkkhkkkkkdkkdk
APPLIED ATTACHMENT LOADS AND STRESS RESERVE MARGINS
LOAD Q1 (LB) Q2 (LB) W (LB) RESERVE
CASE MN (IN-LB) ML (IN-LB) MT (IN-LB) STR (PSI)
NC8 .0 865.0 .0 17265.0
.0 649.0 .0
NCOU .0 865.0 .0 20514.0
.0 649.0 .0
NCOE
NCOF . .0 865.0 .0 41153.0
.0 649.0 .0
‘o .0 865.0 .0 15005.0
.0 649.0 .0
NC10A
NC11 32271.0
ABSOLUTE VALUES OF MAXIMUM LOADS OCCURING SIMULTANEOUSLY
Q1A Q2A WA MNA MLA MTA
(LB) (LB) (LB) (IN-LB) (IN-LB) (IN-LB)
0 865.0 .0 0 649.0 0
ATTACHMENT: £
SHEET: £ 7 - REV.
; Ty~ BN

R,




Pz

..~. ) ’/ N
TVA INTEGRAL ATTACHMENT ANALYSIS PROGRAM PAGE 4
LE: PROB: N3-74-2A SUPP:. 47A437-1-7 D.P. L15 :
‘LYSIS = N-318-3 : DATE: 15 DEC 89  TIME: 5:07 PM
***********_*****‘*********
* *
*  ANALYSIS RESULTS *
* *
khhkkhkkdkkhkkkkkhkkhkhkhxdhkdkkkk
CALCULATED ATTACHMENT-SHELL GEOMETRY PARAMETERS
PARAMETER VALUE LIMIT
BETA1 .060 0.500
BETA2 241 0.500
BETA1*BETA2 015 0.075
DO/T 26.786  100.000
SQRT (RM/T) 1.156  MINIMUM ATT SEPERATION
INTERMEDIATE EQUATION PARAMETERS
PARAMETER VALUE PARAMETER VALUE
10.279 BT 6.853
2.664 BL 1.776
1.307 BN .872
ATTACHMENT AND WELD SECTION PROPERTIES FOR STRESS CALCULATIONS
/==-==ATT SECTION PROP----/ /----WELD SECTION PROPERTIES----- /
AL ZLL ZIN AW ZWD ZWL ZWT
(IN*%2) (IN*%3) (IN**3) (IN**2) (IN*%3) (IN**3) (IN**3)
1.000 .333 .083 .552 .196 .128 220
CALCULATED SKEW WELD EFFECTIVE
WELD GAP ANGLE THROAT
(IN) (DEGREES) (IN)
0073 94.5730 .1227
ATTACHMENT: £
CALC: 474 #370/007 _pEV. L
| SHEET: £ 8
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" TYA INTEGRAL ATTACHMENT ANALYSIS PROGRAM PAGE 5
. @A'TE: PROB: N3-74-2A SUPP: 47A437-1-7  D.P. L15
‘LYSIS = N-318-3 - DATE: 15 DEC 89 TIME: 5:07 PM

Khkkkkkhhdhkhhkhkhrhrhhkhkhk

I *
* ANALYSIS RESULTS *
* *

khkkdkhkhhkhhkkhkhkhhkdrhhkkhhhhk

STRESS SUMMARY OF CODE CASE N-318-3 ANALYSIS (PSI)

CODE CASE SML SPL/2 TOTAL RESERVE
EQUATION STRESS STRESS
NC8 5188.3 5188.3 17265.0
NC9U 5188.3 5188.3 20514.0
NCSE :

NCOF 5188.3 ' 5188.3 41153.0
NC10 12451.4 12451.4 15005.0
NC1l0A

NC11 5188.3 12451.4 17639.7 32271.0

SML FROM NC8
SPL FROM NC10

SML FOR NC11

‘ FOR NC11

nu

N-318-3 STRESS ALLOW
EQUATION

EQN 5 6917.5 53725.0
EQN 6 1730.0 21490.0
EQN 7 6440.4 42980.0
EQN 8 3133.9 21490.0

ATTACEMENT .=
CALC: 47A4370/007

ISHEET £ 7 ———~REV.—L

g
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CIVIL/MECHANICAL REQUEST MEMO

CMRM
No. '_-'l-bf - 14
Drawing No. L7AL3T-1-7
Stress Calc. No. N3-T4-2A
Data Point No. LS
Description:

The following information is required for the local stress evaluation at the

welded attachment.

1) Pipe Size (0D, Sch.) and Pipe Material

2) Design Pressure

3) TMAX (Hot)/T;IIN (Cold)yoperating temp. including faulted condition.

4) Sif used in stress analysis at data pt of welded attachment,
Prepared by: A ‘ Date: I\/z2/ 89
Approved by: G%Pc.pe;&(m\l* Date:___\\ /21189 _
if oD = (}g(,)w SCH/Thickness = © 5= %
MAT = 44312 TP 3ed sc_ =188 su = 7. 0) sy =205 Q<< )
H)Es - 15D ’7 ) _ TMN Tamax Tuax

;L:]&AX - 190 07’ TMIN = 4”’["

4) _SIF = |9

0 Approved 0 Disapproved

Prepared by: / A j/Q/\«/ ___Date: "‘/”7/ D&f |

. , 1
Approved by: // g~ | Date: /) E0 G

Lead Stfess Engineer
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. Rﬁ\f. NO QRIGIFNATOR é/\TE CHECKER [ DATE S ATTACHMENT: G
1 s Bdel VA I trsuin |259, - |cALc: #7443701 007 Rey. 1

AL SHEET:_& !

TENNESSEE VALLEY AUTHORITY
- - WBN HAAUP
BYARC '

JOB 18983 N ION

Uea Noz 474 4370loo7 - Oo|
(SUPPORT MARK NO.) ' (SEQ. NO.)
OPEN 2 ~23 ~-490 . BY: Y. -D'pATEL
(DATE)
CLOSED: é-6-90 BY: /’%}’ I%
(DATE) 4

REV.RO. ] ORIGINATOR | DATE | CHECKER IDATE |

‘ DA D
DETAILED DESCRIPTION: 3 | Femy 520 | s skakl %,

The Non Standard Component Item listed in this calculation ]
(Item/s No. 6 )_has been sent to Bechtel Plant Design Staff for
evaluation and is not qualified in this calculation.

REQUIREMENTS TO CLOSE:

Approval of the above mentioned Non Standard Component based on analvysis

performed by Bechtel Plant Design Staff.
Note: Authorization by TVA is reqg'd to perform. Ref. Analvsis

CLOSED PER FOLIOWING DQCUPENTATION/ CALCULATION:
[#/5 Lied /3 Ciosen Per £PR-BP-ROS3 . Sce Amacsh. K g




Roo7zsaw'*

ORIGINATOR T DATE T GEcRen bAre] ATTACHMENT: Vel

ﬁ%w/ %Aws-%*f»%/go | CALC: 4744370/007 REV_5_:

LSHEET: _#/

WATTS BAR PROJECT

COMPONENT QUALIPICATION REQUEST NO. 8P L0535

STRESS PROB.NO. W3.74-024 " BERGEN PATERSON COMPONENT

- DRAWING NO.__<474437- /-0 PART NO. 7 |
BILL OF MATERIAL ITEM RO, | TVA CONTRACT RO. 76KA2-834160
(SEE ATTACHED SKETCH) é RD ¢ 98243}

| TASK: LOAD RATE THE CLAMP SHOWN ON THE ATTACHED SKETCH,

| PIPR TEMFERATURE: /7o°
B COMMENTS
E foCtamP MoTERIRL 19
(o4 . BoLy
" S.0n3 BrE A/23 50 £7
T
E
L
H -—m—— .
PREPM:MW DATE: /i//ﬂ
CHECXER: oares _(A/5/87
RESULLS OF ENGINEERING EVALUATION
5 LOAD RATING
E | NORMAL: J(o(od ¥
R UPSET:
g FAULTED: _|4408%
z .
p
A |
T !
E
R
5
I o
Y

INGINEERING APPROVAL L&ﬂ% iM DATE:

v Y (J

|- 26-90




